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It is. the purpose of this paper io acquaint the forecaster "who has  _^ 
little access to weather data outside thö geographical borders öf-Gliisä • ^ *i 
with seme of th? weather phe&omena that occur beyond his most northern 
reporting station^, phenomena that are elesely associated with the weather 
in Öhina*. The synoptic picture of tfc<'"-entire Asiatic continent is of 
course a continuous pattern of. related systems, and the -weather of each 
section has its influence on the weather of adjoining regions» When #. 
forecaster views thd weather of only one section for a long period of 
timej it becomes exceedingly difficult for him.to grasp this relation- 
ship, and often the large scale picture is; lost* Since much of China's 
weather is dependent upon systems that enter her borders from Siberia 
and Outer Mongolia^ it is obi*iQus that a knowledge of the weather phe-- 
nomena in these areas will be e&trffiasly" useful to the China forecaster„ 
While this knowledge may not improve the accuracy of' the forecasts for 
his own terminal, it will ajrapreye his,ability to forecast for larger 
areas, and most certainly extend the range of his forecasts« 
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Analysts; at the Weather Centrai are, fortunate in having af> their dis- 
posal curgent sjTiQbtiö weather maps of the entire Asiatic., £Ontineni;j also 
historical weather charts of the Northern Hemisphere for the period 189Ö to 
1938. "with these tööis'j, any forecaster will, in time observe Various trends 

is, a discussion, of one of the most useful, weather phenomenon observed, at 
the '»'feather Central, after ä study of the large scale transiticiis that oc- 
cur in the pressure patterns over the continent * 

Unquestionably the most important aid tö forecasting for southeast 
Asia-,, principally China, Korea* and the Japanese islands, is a knowledge 
of the paths and other characteristics of migratory anticyclones through 
this area, China forecasters are well aware of the close correlation be- 

,,>       tweeh closed, anticyclones over China and "good" weather. 1-Jith the except 
tion of the Yunnan Plateau, all of China depends largely oh migratory anti- 
cyclones for good weather during nine months of the year, Öays of Clear to 
scattered sidles, in other words» days of optimum operational weather, that 

• occur' during the transitional months of April and May$ Septpibe* and Oc- 
tober, not attributed to the influence, of jnigrätory high pressure cells are 
rare 5 during the period November thrpugli March, such' cases are practically 
non-existent o the importance of bäing able to forecast the direction and 
rate of movement of these migratory anticyclones thus becomes apparent to 
anyone who has spent six months, possible less, attempting to forecast Chir 

, waathera An accurate knowledge of the characteristics of migratory high 
cells might well be termed essential to forecasting good weather for north, 
central,, and east China^ .over forty-eight hours in advance« To bring in 
actual cases; planning forecasts of four to five days in advance, or missior 
forecasts of seventy-two hours in advance, necessary for the strike missions 
made against the Japanese mainland from ßhengtu bases, would have been im* 
possible had the forecasters involved been deprived of"this knowledges 

THE SlBEfiHN HIGH 

Any discussion of migratory anticyclones over southeast Asia must begin 
with a brief review of some of the characteristics of the semi-permanent 
"Siberian" high^ since during at least seven months of the year the- ma.joriJ y 
of migratory cells that enter China have their origin in this larger and 
more intense high pressure cell» To begin with, the Siberian high, even dur- 
ing midwinter, cannot be'called a permanent onej it is at best what might 
be called sssii-peimähentä because during, the month? of December, January, 
and February^ when it is strongest, the Siberian cell wanders about'consider- 
ably» It may-move as far as '    three thousand miles in one week, or in 
some instances, disintegrate completely'. The mean position of the center 

rp^ of the high at the height of the winter monsoon is most commonly thought- to 
il>f* be in seuth=central Siberia in the Lake Baikal. Region - hohce its name, 

I • H j.||| •   •        Dr« Charig-Wang Tu. place« the mean center in the Gobi Desert during the 
III. . '   • 
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month öf ' tf«amaryY ' Actually, during the p&r:Ied 1*31-1937,; the. mean posi- 
tion during the: months (0-f December, January,. .arid February-, was found to be 
ä*öfifs the §ib§r|,ari4foFxgo3,iaji. border oust -we-sjt of lake1 'Baikäl-j. •#; that dusv 

! ing any particular year, or short späh of years^. the center Qf the Siberia 
high might spgrid aast of -its .tome; in either outer Mongolia or- Sib"er-iä= 
Since such poJS;itio;hs are "iaean's" to begin Ws&hj. a. ^knowledge of these posi- 

: tier«! for mad-winter -months: is- not too .important-.      " • < 

Every China forecaster is weil awäre.-...of the, 'dominating; ihÖU'shce. the 
i Siberian anticyclone has on the circulation over China, during JrJhe 'Winter 
j Monsoon season'. If .not, a quick glance at the; mean monthly air current 
I . charts included in Dr. Chang-ftarig Tu« s- paper, "A •:ro~i>iminäry Study on the 
I 'Mean,. Air Currents and Fronts .of' Chfo?.&,", would refresh" his; memory,.. There 
( . are however other observations7 regaining the behavior of th& Siberian cell * ^/ 
\ - that merit attention. . - •• 
1 According to Bugaev and- Georgia , the polar Siberian air may have 
\             _ three origins-, One source is.the Arctic -Greenland air,, by the. USSR class* 
I . ifications. or 'Maritime Arctic according the Bergeron« The source- region 
j jot AG air is just north of WeehlahoV This air mass moves down across 
! Spitsbergen, through Barents Sea,, then across the Orals into northern 
I Siberia where it i3 transformed into Polar Siberian air- Another source, 
j t the air that moves directly south into Western Siberia, is dalled Contin- 
| .' .ental Arctic, air in both, classifications; This air originates in the 
i Arctic region northeast of lvIovaya Zemlya> moves across the Gulf &£ 

-4 western Siberia.. Still another source is the air that sriginatesö near Ice- 
! land then takes a more- southerly route into Europe where it -is first trans» 

formed into. Polar European> (USSR).^ the intrusion of this 'Polar European - 
air from the west may cause anticyciogenesiis with the result that polar 

! Continental air (Polar Siberian air because of lbs location) is formed, 
i Öf the three, the ..most frequent source of Polar Siberian air appesrsrtobe 
} the Maritime. Arctic, at- least this was true during the years studied, 1931 
! through 1937. Multanovsky observed that Maritime Arctic air enters SibarS - 
• via two main routes during the winter season, -and plotted the mean paths b 
 ',. ^ ^whieh anticyclones from,-the ,N„. Greenlahd^Spitsbergen region enter Siberia-.^ 

Most frequently, the Maritime Arctic air passes through $he Greenland Sea, 

i ^Chang-^Jang Tu, "A Preliminary Study of the Mean; Air Currents- and Fronts 
I of China." Memoir of the Kat'l Research Inst. of Met., Vol. XI No* 3S 
I .  , September, 1937, Page 5. 

! -Bugaev and Georgio, »The Classification of the Air Masses of the fJSSR," 
; ._ Meterologia Hydrologia,; 1940, Vol. 6, No. 12, P-P 35-45* Trans * Stem 
;^ the Russian by G.S. Micheil," Page 5» 

I %bid. Pace 5.      '••-,'• 

j "'Pagava, "Basic Principles of the.Synoptic Method .of long.. Range Weajyigg 
I Forecasting," translated in military intelligence Div., YfiXJS, prepared 

by Weather Information Service Hq., AAF, Page 34 
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£, The difference in the .ti#an positions öüf the sord-'permahent Siberian 
}ß high during the year indicates clearly why the weather of east Asia ±3 di- 
t| vided into seasons unlike those ox North Americas These seasons are corn- 
:p! monly referred- to as: (1) The Winter itorxsoon Season^ consisting of the cal- 
H endsr months, November, December, JariUtiry, • February1, and March} (2) "The 
.V;. Spring Transitional Season öf April and May; (3) The summer Monsoon Season, 

I f,|| Juue.j July, and August;, and (4) the autumn Transitional Season of September 

^•Bugaev and Georgio, Pago 5< 
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across Lapland, moves southeastward betYfsPn Lake Ladoga and the White Sea, | 
down the upper Volga Valley. sad enters western Siberia via a route Tying y 
south -of the. :ürais- but ripsth »t the Aral Sea.    The, secondj more northerly k 
ana less frequently trav^tUd winter route,-begins .over hortheäät land,, I 
moves, dcvra through Barents Se% passes* west, of ^ovaya Zemiya, and Writers $ 

'••western Siberia just, south of t.hö Gull* of -Ob*      .•-..-.. .. . i 

These- intrusions of Arctic airy "that af.e- tr.aas-5> -med into' the seBi- j 
permanent; Siberian anticyfclohe by the time they reach e» stern Siberia, may f 
best be;, followed on five day mean pressure maps«.    These .charts, mask daily j 

.   •       transitipuS- and bring out 4f&$ large sc^e, movrementsi  /ifs'äng' meäö Charts? ] 
the forecaster with suffieieni Siberian, data can reaöily pbserve /the Ise-' .< 
ginning pf the Siberian, high- long before, it centers over eastern- Siberia,« \ 
'The- polar -outbreak or intpts-i an of Arctic .air-that was first nöte^'ön" the j 

£~\ t -    Weather yehtral Analysis of• JaS January.-194£ &s an eKcell-ent example of how j 
the. Siberian high is established*. . Thf ahtlcyeiLpno i^s f^^tnp't£ced-qh 26 ; 
January entering European Ifejssia. from the ^atfents; Sea with ,a"" seä^level j 
'pre'ssurevst the center of ,lD|p ^^iibarä,,    The anticyclone continued to- I 
/move, s&ow-ty..eastward« building' ^"eaCh'-.d'ay^ "Until it reached, its ma^tmsa , ' 

.-.. intensity of. 1056 miliibaM .31 |aj|ua|f to'% February after staghatirii in j 
southern Siberia ;just west of Lake; Faikal *•• Practically in the mean .^position I 
for .January*.  ?i!he. high remained ^ It j 
decreased in intensity to l@4k millibars by 3 February; by the 19th, the j 
high indicated splittingj arid by, the 11th,' this process- was quite -definite. j 
B&r the. 12thj it,became two cells; one 0^1044 millibars moved off to the nortl: 
east.j wäile the other (1($8 mall^^^ On | 
the 16th. or February, the last day the ähtisyelohe in Qu>er Mongolia could 
still be identified äs part of the. Siberian high, it began dis&tsgrät.i2lg as > 

„   .•   a cyclone entered the area east, of Tomsk«.   JEhe enclosed^ five day "mean" charts 1 
'prepär.ed-fffpm' the Weather Central daily styh^ptiö mapsduring the period 26 

^ .January to19 .February,, show l^e, poEpiete, process from begirmtng to eM. < 
•In «clear^ctit eases of thjts •sortj -the ihflueftce of Polar out—breaks on the 
weather' of southeast Asia'may be apc-urately forecast two weeks in advance.    * ! 
In forecasts of this type^ other aids.j -such as. daily indices,- hornial; iiid-ices.^ I 
and pressure profales are, used to supplement the five day mean charts.    The > 
Siberian-high in its semipermanent pasHion. quite often attains such in- 1 
tensity that i^s .influenpe is' attended öye.r-Jthe, whole pf east Asia;    The | 

•enclosed copy of -the Weather Centra* Analysis for 6 December, 1944-, is a s 
good examples   This particular cell built up tp a pressure at the Qenter of -. 

^ 1068 millibars.    The normal, intensity seejns to range between 1040 and 1070 '] 
fi-. millibars during the winter months. ^"Various msteorplpgists place the depth 
|£ of cold air during mid-winter clogs-to1 söt thousand feet-.l " ,,i 
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aoid October. ' During the period 1931-1937, the mean position of the Si- 
berian high- in November- was found fco be in the area north Of Lake Balk- 
hash, By November, fcbe Siberian high is sufficiently .strong, as to dom- 
inatö. the- flow over the eastern half of the continent'*'. Thus with the 
e.stsbi'irshmeht.i.of this prevailing, fJLew out of Siberia,. Vihich enter's south 
China from the northeast and: extends as far south as- Formosa^ -the Winter 
Monsoon season begins, During the month of December, the Siberian high 
reaches, its peak and extends its influ-.-.riöe as. far .south as the Equator, 
and out over the western :Paci£is.,l In'the period 1931-1937*. "when- consider» 
able. Siberian data were availablej the mean position of the. ceil in-De- 
cember was found to be in... northern. Gcter Mongolia,, southeast Of lake Baikal. 
Curing, the months.of January and Fobruaiy,. Sh§ mean position, was .found to 
be just, across the Siberian, border, stiji. in the- vicinity of. lake -Baikal,», 
%vith the dominating influence- of. the .Siberian anticyclone as far reaching 
as in December.. Si March, the last month of the •winter season,, the mean 
.position and general characteristics of the high: are similar to. those 
found in .November, The high is. less-intense, it disintegrates more oftesi,. 
and move further wests During. April,, the mean position of "the Siberian 
high- was found to be-the. same as in March ~ x.lnre is a marked difference 
however" for in April, the Siberian- cell is rarely of sufficient strength 
to dominate the.flow over east and southeast China« In May, the high con- 
tinues' to weaken,,, and moves eastward to a position northwest of lake Balk~ 
hash, Although the high occupies this position'more qften than any other, 
it might well be called a migratory high itself, ::.! almost all permanency 
of position is lost. During the next three months, the^Summer Monsoon 
reason, no anticyclone remains in one location long enough to be given a 
name. The Siberian cell has disappeared completely, although many weak 
highs, of 1008 to 102G millibars pressure travel across central; Siberia in 
this season. The autumn transitional season, as might be aspec-ted, is the 
reverse of the spring season. Anticyclones entering Siberia during Sep»' 
tember are able, to maintain themselves for a considerable length of time, 
and of course, build up more often and stagnate more frequently, **i*k ^@ 

approach ef the Winter Monsoon season. The mean location of the.Siberian 
high was. found to be northwest of lake Balkhash during both months of the 
autumn season. 

With this seasonal behavior of the semi-permanent high pressure cell 
in mind, an understanding, of the manner in -which migratory ähfcieyöj;onss 
break off and move southward through China is more easily acquired. The 
behavior of .'the Siberian high helps explain the seasonal and monthly changes 
|r» the charictaristics of the Migratory highs. 

MIGRATORY HIGHS 

The value of using the mean tracks of migratory anticyclones in fore- 
casting was first noticed at the Weather Central early in the spring of 
1944, when the tracks of individual higas were plotted for a period of 
about, five years ~ the data being obtained from "Historical Weather Maps" 
of the Northern Hemisphere prepared in a joint project by Army, Navy, and 
Weather Bureau meteorologists. Anyone who examines these historical charts 

IChang-Wang Tu. Page 2„ 
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notices at once that the data over large parts of Asia are sometimes quite 
* - scarce - a fact, that would- cause any forecaster to. question the- reliability 

of the analyses, on specific occasions;* There.fo.~e the accuracy of any mean 
-r- anticyclone tracks could not be determined until they were c.hecköu, .akäihst 

current data» During. 1944; and the- spriig of 19453 it was- possible to. compare 
:•_. _ the tracks of •current highs with the mean, paths- determined fx^_the historic? 

-charts,.*. The comparison showefi" that the migratory, highs ö« tile. Su^rent syncpi: 
•maps followed the. mean patha more closely than- it was ever hoped they mights 

. The. degree to which migratory ant icy clones can be relied upon to foilöw the 
;       ...  #eah ,paths through China,, the China Sea* and the Japanese Islands., pace they 
t have detached themselves from the mean Siberian Geil, is. truly amazing; hence 
.;- theip enormous forecasting valuer. For this present" study.?. the historical 
\ chai^ts for the; seven years 1931 through "1937 were used.,, and mean, paths re- 

determined for each month of the year. This, particular period was chosen 
j,  /"\     because on- ah average, more Asiatic data were available during, this period 
5.   '      than, any other,s leading to the assumption that' the daily analyses during 

this, period would be more reliable. To make certain that this: ^period was 
representative., mean paths were determined for several months using analyses 

.\picked at.rahdoia from the longed period 1Ö9Ö to 1930. Paths thus determined 
; were found to. follow the identical course p| those determined for the shorter 

Although a knowledge of the path-a high cell moving down, into Chins vdX1 

-•• take is of the .greatest importance vfien it comes to forecasting.- an idea of 
-     the -velocity with which it moves, its expected intensity, and other chär- 

.acteristics ,of minor importance are of value.. A glance at the diagrams of 
mean paths prepared for e.aeh month of the year show immediately the large, 
variation in. their location from season to season, ^and also the gradual 

. -shift ej?. position from month to month;. The migratory anticyclones likewise 
vary in speed, regularity of. movement, and intensity from month to month. 

'"_        f,     This does hot mean of course that: it is not, possible in the last half of 
•'*_     March -for migratory cells to follow the "April" track, or for highs in the 

-        . first half -of March tp. follpw the "February" track. "March" weather refers 
^ to the weather "normally" occurring in that month, and does not necessarily 
--. -        correspond to the thirty one calendar days, of any specific month. This oc- 

casional, shift of seasons from year to, year is notieable in almost all the 
weather data ^available to the forecaster, with the result that the value of 

n the mean- tracks of anticyclones, is hot decreased. 
L.4J       , '        '' ' w ' " 

^ • _ • - Because the migratory anticyclones do vary in their behavior from month 
!>-, to month, it is best tp discuss them in this manner, month by month. 
(v. .• - - 

I'll"; SEPTEMBER 

5", |; fe! .September is a good month wälth which to begin a discussion of the mi« 
I 1^ gratory anticyclones that move across southeast Asia in that it is the first 

*• -? »jj, month of the autumn transitional season, and the first month that anticyclone 
£ are- of sufficient intensity to move across in a regular fashion, follow the 

mean track cxostly, and move with a fairly const? '-, and predictable velocity. 
The anticyclones travel further west through the China area than during the 

-6» 
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following months. This often results in. a number of the#.. stagnating in the 
SHeogfcu Basin« In this respect, the highs behave exact^a?..would be ex- 
pected in a period lying between Augusts when,the •iiighs^stägnate in the Basin 
inost of the time, arid Öctober, wken'ä'muen jailer huiteef7'ent&r the area 
wgst of 110 Beg. E» During... September^, the pressure field over, all Asia is.' 
extremely fiat, ^d the highs vary in. intensity, from ±020 to-1025 millibars« 
These highs enter western Siberia- from "Barents- 5'ea, • föHow'a, course- between 
50' snd $5 ©eg. N. until they turn Birof-Jp. oust west of -Lake-'Baikal, They move 
steadily across the continent, entering China h.e;ar the. -northwest, bend of the 
yellow Mvery'and continue tompveVsputhward; quite ä few stagnating in the 
Ghengtu Basifiv but by far the majority c^ntiCTing ori at a. stea<jy rate of 
movement until they are off the üTnina. coast,, where they pick up speed. Thus 
•they are truly migratory highs from the moment'they-enter fiberia. The'in- 
tensity of-the anticyclones as they pass,through China is on an average, 
©round 1017 Milibars.._|yäry4rigibetween 1014 and 1020 millibars;). The highs : 

are practically ""doughnut" -sh'apldy and rarely el"o„ ;rbe along their asis of 
movement,. This fact is extremely important since the forecaster' cannot ex- 
pect the cell to indicate, its direction of movement by its shapes The highs 
icy. elongate once they reach the e asterp sea, and move northeastward, through 
the Sea of Japan. -The highs that enter*the Chengtu Basin--maystagnate there 
for three or four days be fore'being pushed out by another high moving in 
•Prv-. f.Viv srth. •September, the Gobi Desert has cooled sufficiently as 
to permit all highs that move across it to continue on into' China, During 
this monthy these migratory anticyclones follow the möan path so closely, 
aad move with such regular velocity., that September is one of' the moat f avois= 
able months of the year to carry out operations against the Japanese main- 
land e The fact that a large majority of the highs enter the Sea of Japan, 
agke operations even more favorable during this month. Despite the prob- 
ability of some of the highs stagnating; for a while in. the~~ Ghehgtu. area, 

they are moving, they move with a regular and predictable velocity* 
Cells that enter the Chöngtu Basin travel along a more westward path, and the 
forecaster can relay on pressure, tendencies to.the east of the area to in^ 
dicate the moment the .high begins its eastward movement, Another high mov- 
ing in from the north is likewise an indication. StiH a third, is the in- 
tensity of the cell - the stronger the high, the more likely it is to stag- 
nate. The average velocity of the migratory highs through China is 4 to 5 
Deg. Lats per 12 hours. The velocity increases slightly as they elongate 
off the China coast and move into the Sea of Japan. During the-period 1931-* 
1937s' an average of 4 migratory highs entered China in September^, 3h this 
month, China experiences some good weather that cannot be associated with 
migratory highs, but a sizeable number of the days of good weather in north, 
central (including the Chengtu Basin), east, and south Chinas can be at-= 
tributed to their influence. 

OCTOBER 

In the month of October, a large majority of anticyclones that enter 
China are still migratory all the way across Siberia. These highs vary in 
intensity from about 1035 to 1040 millibars and maintain tnat strength un*- 
til they enter the Gobi Desert. The -semi-permanent Siberian high is not 

V7- 
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fi In the first month.of the "winter msnseon season,'the' Siberian high 
builds up considerably compared to the previous month,, •with the result, 

i that on an average, migratory highs that mo-^e across Siberia travel further 
@ . east before, turning south. The highs that move into China have an average 
|I pressure at the center of about 1035 to 1040 millibars -while they are in'1 

|j the-region of Lake Baikal or the Gobi Desert, As they move across China, 
they maintain an average pressure of about 1025 millibars at the center, 
Eigratory cells that enter China in November are most frequently highs 
that have made a non-stop journey across Siberia, feile the pressure at 
their center is greater than in October, few are able to stagnate in Si- 
beria,- Those that do may split into smaller-;; migratory highs by either a 
cyclone entering the area of the high itself, or by one passing north of 
the high» The change from the October path is a gradual one. Most of the 
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often sufficiently established to enable it to stagnate; anyvehe.fe along its % 
course». Ä few do stagnate for a short psriod in Outer Mongolia.,, before 'i 

• -entering Ghiua. hosfever*.. These ai«- highs- of ..'greater than .JMI^I. Mtensity* f 
";          . tfheh the Siberia high is strong,, as .duriing the- last days öf the month, % 

migratory cells may; be formed by a splitting, of the main high., fliis breaks | 
-           iug^off. ;prS-Ca-3s as; initiated 'Jay: .a cyclone: passing, just, north, of Jfche;-..high* 1 

The1 path that the _äigrätory highs take in, Octofe j 
from -the- path. in -September * The .path is much further north-, , Highsi rarely | 
enter central China: west of 110 peg;,'•£>,,, and a; still smaller .nwmber enter | 

%                          the Gheiigtü -3asini. For this, reason, the n,umber of' days- of good weather in } 
r.                         the Chengtu area drops off rapidly,* During October the Chengtu Basin, ;; 
\ central, and east China, must depend ^almost entirely oh; these migratory 
L          high3 for good weather. 'Contrary to what, is sometimes' -beliexredv the highs l 
';.,   ~    , that bring good "weather tö the Ghengpu Ba.sin in October, as weil as. later 
•1      %_•              months,,, are usually centered in.the area between Sian and Peipihg,. A ma- ^ 
1        .. .jority of the highs pass north of the ifelxo^. River until they are over the \ 

coast, During- October, the migratory anticyclones are more ijirfcense than in 
_ ^ _    ^. Ävptember, having a me -: 

miiiibars as they pass through O'hinä. fhepe highs move with greater reg- i 
ularity i« October than in any Other ittc>nth«. They maintain a relatively \ 

:                           constant velocity over a longer period, and conse gently, permit accurate t 
^          forecasts further in advance. From the forecaster's point of• view, October :\ 
I                          is the best month in which to carry put operations over Korea, the Yellow • 

Sea-, and Japan proper. It is the best compromise." ytween summer and winter \ 
1,         ._ situations.. Anticyclones- of greater than normal intensity will occasional^ i 
I                        , .ly stagnate in eajt.^China, in the vicinity Pf Hankow«, -This will happen } 
S .        tisheh there is no ^pushing,? force, behind them, (another, colder.- high enter- J 
• ing China from the north) 5 but by far, the majority of the highs .dp., not. 

stagnate in this area;- instead,- continue... their-steady movement across the 
u-                   ..   "Yellow .Sea intp. the Sea .of Japan,' .Again. as: in September«, the highs are ; 
•J      j~.             very: circular,, or dOughnuti shapedj until they pass the. China coast. The 
I  "**-      average velocity of migratory highs, as they move across _China is- about A. I 
I'          ^ejS* iat. per 12 hours« and during the seven .year period studied,, ah aver- ^ 
's          age 6;f 4 to 5 entered China during: the. month, / 
iSf                              ]                                                                                                                                       ,                                                       *                              - - -, 
iai" - : - .----- —~ I         . ._.,. .^.__.  ^  .     ... . M0^ffiE^      ...... ,-..-.:_-=..  ,- ;. 
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highs move across China slightly further north than in October, and pass 
directly- over the Japanese Islands, instead of along, the <more northerly 
course into the Sea-of japan. As would be- expected from-the mean path, a. 
smaller wenber of highs move into east central China, and those moving 4ntc 
the area south, of the Yangtze are sjet-rwmely rareV The': highs: that -de move 
as far south and as far west as the 'Ch^ngläihg-Hankow area frequently stag- 
nate for 24 or 4$ hours depending on their intensity, feese.highs travel 
along a path more north-south in its orientation than th# mean, $pä main- 
tain their strength, or in some instances, build'up in the ,<^ung^ng-pin- 
kow -area,,-. Ghee the highs have entered; this area.,, they invariable make a 
right-angle turn and move due. east. The fact that the.- highs can be depended 
upon to move directly east is of great value in forecasting. They elongate 
along their ax-is-o-f—movement once" they begin moviLr. out of the TferSkqw area. 
Migratory- highs continue to move very regularly and 'with a relatively con- 
stant velocity during November,' so that their position may be forecast well 
in advance» The> average velocity of the highs, increases slightly over the 
mean, velocity for October, to £ Deg,, Lat, per lä hours. During the seven 
year period studied, an average of 4 to $ migratory cells entered China 
during November, This figure may be.expspted to vary considerably from year 
to year,, depending oh whether the v&nter monsoon season arrives earl 
later than "normal",        ; 

DECEMBER        . 

The few migratory highs that enter' China in December travel further 
north than in any other month öf.the yea*4 The number decreases abimptly 
to'ah average of only two per mcTfith.."'.The aovemeht continues to be very 
regulär and- dependable,'although the velocity has decreased, to about 3 Deg, 
tat, per.12 hours across China, and then increases to an average of 5 Peg* 
t,at, per 12 hours off the China coast. The average intensity of the migrator 
cells likewise increases over the previous month to 1032*1041 millibars 
which accounts for the slower velocity, • The highs frequently stagnate in 
the Gobi Desert, and for the first time, in the Yellow Bend Area between 
Sian and Shempa. Since the highs are generally squeezed in between two 
fronts oriented NE-SW, they are the usual doughnut, shape, A feature that 
seems to characterize practically all migratory1 highs of southeast Asia* 
Contrary to November, when most of the highs entering China travel steadily 
across Siberia, the majority of migratory cells are formed by breaking' off 
of the now well established Siberian high, Vfoen the Siberian high has a 
pressure at the center of 1050 millibars or above, it is practically station- 
ary* In this case, migratory highs are formed by ti^-ee processes. Cold 
frpnta of Cold type occlusions, with well developed cyclones, move across 
northexii Siberia and trail down across Lake Baikal and the northern edge 
of the Siberian high. The front pushes a bubble' of the main cell off ahead 
of it without disturbing the cell too much. The front is then nbtioable in 
China as the end of it drags across the Yellow River bend. Another and more 
frequent phenomenon - frontal systems move across from eastern Bur-ope with 
the cyclone center along 50 Deg. N. Lat. these cyclones pass through the 
southern edge of the Siberian high and break off a smaller cell that moves 
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li Migratory highs in January are comparatively infrequent, ah average 
|. . of only tow entering Chiiia. during the laonth, the jame number as in December. 
& The' highs continue to move very regularly with a. slightly increased velocity 
| - of 4 Beg« Lat. per 12 hours» -Once they leave the China eoastj they move 
4 very rapidly, with an average velocity clo.se to 8 Deg„ Lat* per 12 hours. 
fj The average' intensity of the highs while moving across China is .1030 milli- 
fc bars,with the. pressure decreasing to about i025 millibars as they travel 

. H .over the Yellow Sea and the Japanese Islands« The migratory highs travel 
slightly further eastward, in Siberia before turning soiith, and enter China 
more- from the north than in Decemberc This tendency seems to have the affect 

5 '       of causing most of the highs to travel further south than in December; 
• &i 
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^ across hor^h China, The cold fronts associated with these, cyclones are        I 
(?. those^ that pass -on;down through western and central China .luring the mid-       jj 
tj winter months?. Sfext in frequency, is the foriaation of migratory highs by      1 
t^L a splitting pjL-the main Siberian .ahtioyelone over- Lake Baikal. One: part of     j 
->• the high, movej högt^east. into.tile Lena River basin, the other- southeast        i 
=_:• into .'China* This _yr.eak.ing. up öf the. main Siberish anticycloh« is- caused       f 
% -by fephtpgeziwis alsr^ and      j 
~ Urga* the signifleant -fact thdiT- *>« cor.-m.cn to- all .of'these, thrps processed      ! 
7- is thatjj in every csrse^ the. anticyciphe- behind the- front is, 'much more in-       i 
jli. tense than the-migratory cell, Consequently,- the gradient behind the front     j 
s| is very strong, and the- :gppd weather under the migratory high is followed       I 
^        .  äasiediately by frPntai weather. Btffiing. December;, when the intensity -of the     ] 
~ liberiän antfe-ycioiie decreases t©. 1044 millibars3  ine main high itself be^- 
-C gins to migrate^ This occur.ä :ih advance, pf a pplar outbreak^ and, as, this 

high -moirco.' across .northeast China, another high moves across, Asia to take 
its place. A- very proiiPuifced frontal, system separates! the' two. anticyclone- 
These fronts also move down into west Chd>.ä. The cyclone center i's usual- 
ly-north of eö Deg. U. Lat. while the .end drags „across: Tibet«; The Simian 
cell/ will not move- down when .the. central pressure is 102*4 gillibars or less 
if a.t dominates the whole of Siberia and there are ho other strong antx- 
cyclones to oppose it, pr eyelashes to vfeäfeeri. it. It must be pushed but by 
a colder air mass more dominating than itself* Migratpiy anticyclones 
formed in this manner are perfectly round in shape j and' are not just a 

• ?'huib" detached fi*^ the main cell». Migratory cells as they-pass through 
north China during December«! and the other mid^winter months,, bring good 
weather to the Chehgtu .Basin, and central China,, when the high, is centered 
in the area between Siian^and Peiping. .Rarely dp they pas's south of .this 
area.. During the mid-winter months the Chehgtu Basin will not experience 
good weather until a migratory anticyclone detaches itself from the main 
Siberian high» As long as the Siberian high remains one cell, the prevail- 
ing air currents entering the Basin are from the northeast or north-north- 
east with the result that' Chehgtu experiences a middle cloud Overcast, It- 
is only whoa this flow takes a trejectory over .southeast China and enters 

'. the Basin with a southerly component that good weather occurs. (This type 
of circulation applies^ to the gradient winds only, and is hot to be confused 

-=— with, the 700 MB Pattern)«,  . '  . . ~~ 
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consequently, more can be expected to stagnate in .east China than .luring the 
previous month. The highs follow about the same |>ath aczosq the Islands as 
ill December. When, migratory ceils in the midwinter x tenths follew a me,i*e 
southerly path than, the, mean,, the cells .ai?e elongate.!: .slightly along, their 
north-sjsuth axig. This is frequently caused hy the formation of a very §.e<-^ 
lew'over the Sea of Japan. The strong cyclonic ^circulation thus created 
has, In some instances.,, caused a high to .enter China from, the northeast. 
Migratory cells, are formed', by the same processes as .in December,« whether 
the migratory cells are. fo.im#.d by a front passing, south Of the .area, of the 
mean center of the Siberian, high, or by- a. weakening of the cell by the> pas^ 
sage of a front through the area, itself, •will of course, depend, oh the 
strength of the Polar öut^break,. If strong, .outbreaks are few and. far b&± 
twsen,. then most migratory ceils, will be formed by a cyclone .moving, through 
the area normally occupied by the high* or the area o^st north of the high 
(between 60 and 70 Deg. •%  Lat.):, ' The existence of an intense low centered \j 
over Hokkaido Island is often an indicatiori that, frontogenssis. will take 
.place, along a line extending southwest from, the Gsa .of Okhotsk. - with a 
migratory high as a result«. Mgr.atory'highs formed in this manner are un- 
COCTon when the Siberian high.Is vsry strong.'.' In such cases, fronts form 
and move out across -JapäiV butare. unable to. create a, closed circulation ix 
advance.of it« Vflien. the circulation is not a closed 6ne> weather, condi- 
tions do not improve appreciably» As, in December, the Siberian high itself 
will migrate when-the pressure is 1044 millibars and. it is pushed out of 
the southern Siberian==dob'i Deserti region« Since a high, of ten,builds up in* 
this region, the forecaster must keep a close check on pressure tendencies, 
to determine the probability of the high migrating.*   ... 
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FEBRUARY ' -    •  . • . 

,Buring February, migratory highs art still.relatively scarce« An 
average of.'? per month. - because of the . strength . .ani dominating influence of 
the send-permanent Siberian high«. The mean path, of the,.highs is further to 
the east than that of any other month, A sizeable percentage of ,theia travel 
along the extreme eastern part, of Outer libngoiia' so'a?;$,o have .little in- 
fluence, on most of china. During February, only the northeastern part of 
China proper (and Yunnan) enjoys good weather, and the fact that the few 
small cells that break off the main high travel so far east, explains why. 
Highs. that move as far south as the Hankow area are extremely rare in 
February. Migratory highs move with a very uniform velocity during this 
month, more so than in JanuaryÄ The. fact that the highs travel further 
north across the Gulf o:f Ghihii may escplain why they have, less tendency to 
speed up after leaving the .land; they do decrease in. intensity however. 
The average pressure of the, highs'is. 1030 millibars, while their average 
velocity is between 4 and 5 Deg. Lat-s per 12 hours, Of significance, is the 
fact that a majority of the highs'travel south of .Ayushu, which doesn't in- 
crease the -number of days of good weather in this'area over the small,number 
ia January., Highs passing south of the islands are not likely to bring 
good weather to" this area unless the pressure, "field is very flat. The mean 
paths and general characteristics of" migratory highs during the three month• 
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of December^ January, and February, are very similar in most respects., so S 
that methods of forecasting, worked out for aiiy one of the three months hold I 
Well for the ether tv». This, loaves, the greatest changes within- the Winter.. \ 
Monsoon Season; Isetwön the months of. NoYe^ex,_and PjeÄemtieri and between .  " J 
.February and. March* It is> during these two-periods that, trie forecaster must *h 
fee oh guard to detect, transition's, th&t mean- the mid-banter season, iä .either " 
erlief or later than "normal"»       ...                        —   1 

--- MARGE 

September and October in offering fewer difficulties in forecasting for 
east China <->nd the Japanese islands.v 

-JUi- 

Through the..month of :March,. the pressure field over.the "whole continent 
changes considerably as. -the, Siberian high begins to. weaken and move west- 1 
Ward» The pattern is broken into ma% system» With the result that there i 
is 'an abrupt increase in the number of migr'atcTy anticyclones over the pre- 
vious month«- an average of .5/ per month,, and * mojority. of. these,are. com- \ 
paratively.weak Highs" t'h|t have ^adhtained a j-öady movement .all along; their .; 
path from the moment they entered weft^x^Sibe.-.-ia.. The closeness, to >w&ich 
ell migratory highs follow ^^^^^^%^'^^^^^gx^^x%sy:^%äj,    It is one     I 
öf the" most dependable phehcipnen The 'fopCä^ter encounters.* The -highs 
move very regularly at ah average velocity of about 3 Deg, Lat, per "12 hours. 
DUiing the period 1931-1937, JÄ^lMS^ i& was objerved that the highs oc- 
easiöiiälly have ä tendency to stagnate,in the Hankow area, , A high stronger 
than "normal" is more likely to stagnate than one weaker than "nonaal-, but       \ 
again the forecaster will be able to forecast this behavior by keeping, a a 
close check on. the pressure, field as a whole, and especially the 24 hour \ 
pressure tendencies. The migratory highs are usually round in shape until 
they move off the coast into the eastern sea« The observed fact that the        i 
highs invariab'iy make a right-angle turn in the Hankow area is valuable ; 
to the. forecaster. The average intensity Of migratory highs in March is 
about 1025 millibars, and while a *'evr °** V^e  cells stagnate in east China ' 

*- for a. short period i large ffl&jo.rity continue to move steadily across China,       ; 
^' "  through the eastern sea, and into the Sea of Japan. The highs resume the ' 

> more northerly course across the islands that was characteristic of autumn, 
1„        Few highs enter either southeast. China, or the Chengtu Basin during this . 
7        month« Highs centered over east China will hring good weather to the Chen, 
f area. The "usual" overcast Will move in again when the high leaves the Ha*.       - 
"f kow area, as it how has little influence on the weather west of 110 Deg. E. 
-i»        As was mentioned previously, a majority of the highs entering China have 

traveled the length of western and Central Siberia; although during the. 
first half of the month, migratory highs are formed by other processes». One 
of these is'by frontogenesi^. At the beginning and end of the winter Hem- 
soc-n season, frohtogenesis is quite frequent along a line connecting Peiping 
with the Gulf of Sakhalin. This frontbgenetic region has moved southeast of 
its mid-winter position. As in autumn, migratory cells are also formed by 

%<- cyclone centers with trailing fronts that enter ihe area of the Siberian 
J|;        high from the northwest. This usually happens when the general pressure 

pattern is not far removed from the "February" type. March falls in with 

mss^^ms?^-^^imi^^^^m^^s^W^^^mr^mm'&m. 
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China« Migratory highs enter China more often in May- than any other month~» 
t an average of 6. The mean velocity has decreased from that of the previous 
I        • month to .about 2 Deg. lat per 12 hours. Although weak highs with a fairly 

• pronounced front behind them, move rapidly across central China, they still 
usually stop in the Hankow area - sometimes for a period of several days, 

I The average strength of migratory highs in May is 1015 millibars» About 
j       - fifty percent of the 1015 millibar highs stagnate over China, Those of 1Ö10 

.; millibars rarely survive, and disappear over east China; 1015 highs have a 
tendency to stop in east China for about 24 hours: those of 1020 millibars 

| for about k.8 hours» During May, if the summer season is a little earlier 
.; than usual, many highs that enter central Siberia will disappear in the heat 

low over the Gobi Desert, Highs rarely move acrosr ast of the Ye3JL6w River 

-03« 

APRIL j 

The spring: transitional season in, many respects is £he autuinn season -     ! 
in reverse. The general over-all weather conditions are ".slight iy different, 
but mai"' foreoaSvifö-rtules''i.ci? L a-^piy t<^ bwi-h seasons '^&^U 'fcrit slight mod—      ' 
ificatioh«, Thors- ane normally a'larger aumber of days- of good Weather dur-i      I 
ing the spring season. By April,, the pre.s.sjuSe: field over Asia_,is complete--      ' 
ly broken" up., and little resemblance to winter situations remain. The 
migratory highs that enter- China during the month .are- less intense ~  averag- 
ing about 1Ö20 millibars, pressure at the center. All begin as weak highs       ' 

•nägfätiög. from' eastern Europe,,,. The mean path is' practically jiae  same as 
the March path, and the highs, continue to ;move'. regularly, with ä fairly con- 
stant velocity, of"about 3 Beg*. Lat;," per 1:2-'hours-. Ths .cells move very i 
rapidly across the Gobi Desert .from the Lake Baikal region,, and.slow down to 
this velocity. Ss they pass through 'China.* As Wo aid be expected,, the highs-       • 
hfvs z tlindency to stagnate more frAque'ntoy in the Hankow arv>a or the     , )  -j 
Eastern Seä. than vin March - they s«£e-tiii\es lvmr/in in the vicinity of Hankow ~   \ 
for. several, days. ' VA 1030 millibar high is likely to. st-agr^te^ while those.      ' 
of 1020 millibars pressure or less, will cont.-.n>j.e to'move off the ,co.ast into 
t-h» Eastern Sea- ,aöd. on across the islands., increasing in velocity slightly      ; 
as tfogy böeome weaker, ar larger number will enter "the Ch'sngtu Basin and \ 
southeast China than in March,, but this nimiber is . '.11 comparatively small. 
During the seven year period, an average of 5 migratory highs enter China 
during the month«;                         •" 

'•' ' -      MAY - ! 

The mean path of migratory highs in May lies further to the. west than 
during the previous months -» a significant fact, since it causes a much , 
larger number of the highs to stagnate in China or disappear.altogether,        $ 
In,the flat pressure gradient that extends over all öf Asia, the migratory   . - 
•highö are very weak, having a pressure, usually between. 100S and lOl^ milii- _- 
bars, .They move rapidly across the hot desert and slow down to a halt in 
Central China. This is the. first month of the year that closed highs ( 
frequent the region west of the Yellow River bend, and'the area, around, Lan- 
chow. Those that take the more westward course usually enter the Chengtu 
Basin and remain, there for a couple of days.. 'Those that travel further to 
the east stagnate in* east China, bringing good weather to* east and southeast 
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bend.    By May, Chins experiences a number of days, of-good mävh&r that, can- j 
not be attributed i^0 the presence of migratory 
to forecasting depreciates.    However,. a' large p 
weather'is still the-result of th@:lr influence. 

not be attributed i^q the presence of -migratory highs., thus their ^portahce: § 
iPforecastingdepreciates.    However- a'large percentage of days of good 

' |h June, and the other" months' of the Syspef Monsoon 'Spasph,.' "the I 
tracks of weak attticyclpn&s that enter -China seacb, their lowest forecasting | 
valuey    It" is interest^g ts noterhoweWf?; "the maniferi_ iii- wMM they'behave, 's 
and the part they play in shaping :the- pressure field over .southeast'«Asia,. ] 
During Junpj. all highs that move,into eastern- Siberia are very weäkj; and.. * 
those in Chine have a pr^sisurf pf about 1012; millibars.»    The highs move | 
•fii^^ pe^^p^lfi^ßii & velocity pf about, § beg*- 1-at« per_üS: hours until ] 
they ^ater the öhengtu area whers they remain for approximately three days.        _     j 

the 1 
! '' lexlpw Sea into, tile Sea «jf Japan at ä fairly steady rite.,,. In. viiii% the >t 
\                      'majority pf highs that stars put äerss.s 'Aiiäf.'fail to, survivs ths: frequent I 
I         heat lows- that form dvsr the^egf?^,.#d they disappear in northern Sihkiang j 
\                       province. Those thai dp ntöve through tfee 60M travel almost due south | 

into'the Ghengtu Basiru Once is the Basin, the highs disappear after several 
daya? or mpyö eastward to disappear over east China. Highs that are able 
to maintain an intensity of about %OMi sillibars across central Ghihd do -\ 
continue their eastward movement into the Sea of Japah. | 

JULY '   ' • j 
1 July marks the height of the Simmer Monsoon Season, and is ths ^varm- j 

est month of the year for much pf China,, Migratory anticyclones practically j 
disappear from the China weather map* A majority of the highs (1014-1005 ; 

/- Kbs«) found in Siberia during, the month disappear in this region or in the j 
desert area of outer Mongolia. A few are able to penetrate the area north ! 
of Lanchow, and a still smaller number travel as far south as Ghengtu.   ' j 
Ti'Ihile the pressure. field over China is extremely fZ,.-t at this tarne of year., j 
a semi-permanent closed high of 1005-1011 millibars remains over the ChejngtU j 
Basin most of the month.' This high occasionally moves out into east China j 
and disappears» In'.July, the number of highs that can be found over east \ 
and northeast China, or the Eastern Sea is practically zero, The most commo: « 
pressure pattern to be found on the synoptic map. is a low in the vicinity ' j 
of Lanchow, or just north of lanchow, a very weak high in the Ghengtu area, 1 

E and lower pressure over south and southeast China« I 

I :: 
I AUGUST j 

g August in characterized by the fact that many more highs are able to        4 
I        penetratethe Ghengtu area than in July. The'highs move directly south j 

into the msin, remain there for several days, then disappear. Anticyclones      i 
f in the Lake Baikal area are stronger than in July, averaging about 1017 to        4 
H        1020 millibars. The cell often splits, one part- moving northeast, the other 
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.-moving; sputa very r-apidls? until, it enter? the. Öhengtu.Baa'iti,   About ?^# 
.gasce-aC PC these' highs that move into, the Lake Ba^al^area are able to c©.n~ 
tihue  spuren into Tresst  Ghiiiäo.     ihs average ptNfSSürS -äst tu« "*»££*« 22i v«tä  -«iiSn^uy 
area is lÖlij, millibars«.   Wery. few are able tö mo*:* into east China; without 
disappearing«,   for söäe Tiajohj ä wg&£ but hoticabie nlimber of highs. •&&*&& 
saitss^ Saashur-ia during the pönth ät äMgust«   Th?.s rarely occurs i&. aöjr 
other ffi-snth«   During, the winterj ";a number of high» travel northeast #£ ifan* 
churia.. but never cr©s> this fregip%.   "id', auttamti and spring, months, ;the' fög£ 
tike^a course, south, of M^ichui^a.;..JEhe'&k$•*ereMe iih £he p|^ssur|. field ove* 

1th the JuSr ticturei is that tii© hö?hs are. "slightly 
stronger^'' and the Siberian high is .ho 3Iönger retreating ite^farsU    3n 

- -&;• Segtiffiber« it begins moving ef^twärd. 'again» 

i^7 success a, £or?east|£ might, atts^finforecasting;.tle'^©ithef- epndi- 

is of less ajäportancao; Hpwe^ve'xv U%'?m&vn.ß? in. which juratory "anticyclone 
move -across ;Chin& is "öS. remaTSab^./§&ät'a knowledge of thei^ behavior is 
uMoubtedly one of the spat useful aids the forecaster can apply to his 

This fact justifies,-their stwdy/.- :     .' . 

closed to illustrate how closely current situations follow "means'1 det-erffliinec 
sver a several yeas period,' l&n attempt was m&de to pick tracks that were 
representative, of the month, and the synoptic situations selected were those 
most frequently encountered. 
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